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Abstract 

Background: Stunting, is a linear growth retardation, which results from inadequate intake of food over a long 
period of time that may be worsened by chronic illness. Over a long period of time, inadequate nutrition or its 
effects could result in stunting. This paper examines the correlates of stunting among children in Ghana using data 
from the 2008 Ghana Demographic and Health Survey (GDHS). 

Methods: The paper uses data from the children recode file of the 2008 Demographic and Health Survey (DHS), a 
nationally representative cross sectional survey conducted in Ghana. A total of 2379 children under five years who 
had valid anthropometric data were used for the study. Data on the stunting of children were collected by 
measuring the height of all children under six years of age. A measuring board produced by Shorr Productions was 
used to obtain the height of the children. Children under 2 years of age were measured lying down on the board 
while those above 2 years were measured standing. In the DHS data, a z-score is given for the child's height relative 
to the age. Both bi-variate and multi-variate statistics are used to examine the correlates of stunting. 

Results: Stunting was common among males than females. Age of child was a significant determinant of stunting 
with the highest odd of stunting been among children aged 36-47 months. Region was significantly related to 
stunting. Children from the Eastern Region were more likely to be stunted than children from the Western Region 
which is the reference group (0R= 1.7 at p<0.05). Number of children in household was significantly related to 
stunting. Children in households with 5-8 children were 1.3 times more likely to be stunted compared to those 
with 1-4 children (p< .05). Mother's age was a significant predictor of stunting with children whose mothers were 
aged 35-44 years being more likely to be stunted. 

Conclusion: Culturally appropriate interventions and policies should be put in place to minimise the effects of the 
distal, proximal and intermediate factors on stunting among under 5 children in Ghana. 
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Background 

Malnutrition is a primary factor in over 50% of the an- 
nual deaths of children under 5 years of age who die 
from preventable causes [1]. It is directly or indirectly 
responsible for 54% of the 10.8 million deaths per year 
and contributes to every second death associated with 
infectious diseases among children under five years of 
age in developing countries [2]. 

In sub-Saharan Africa, prevalence of malnutrition is 
among the highest in the world with about 42% of chil- 
dren under five being stunted [3]. Infants and pre-school 
children are most vulnerable to retardation in growth as a 
result of malnutrition [4]. Adequate nutrition is necessary 
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for appropriate growth and physical development from 
conception to adulthood [5]. This is essential to enhance 
optimal working competence, standard reproductive per- 
formance and sufficiency of immune mechanism which 
present resistance to infections [5]. The deficiency in the 
adequate nutrition required at each stage of human life 
for optimum growth and development may lead to 
malnutrition. 

Stunting results in a linear growth retardation and re- 
sults from inadequate intake of food over a long period 
of time that may be worsened by chronic illness [6]. 
Children are considered too short for their age when 
they have height-for-age below minus two standard devi- 
ations (-2SD) from the median of the reference popula- 
tion and those whose height-for-age are below minus 
three standard deviations (-3SD) from the reference 
population median are considered severely stunted [7]. 
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Inadequate nutrition over a long period of time or the 
effects of recurrent or chronic illness could result in 
stunting [7]. 

The International community has made several efforts 
to reduce the malnutrition burden especially in develop- 
ing countries. The Millennium Development Goals 
(MDGs) one and four which intend to eradicate extreme 
poverty and hunger and reduce child mortality respect- 
ively by two-thirds by the year 2015 were set to aid in 
the reduction of the malnutrition burden [8]. Also, there 
have been various interventions such as exclusive breast- 
feeding and micronutrient supplementation to reduce 
child malnutrition in developing countries [9]. 

In Ghana, there have been approaches such as the 
capitation grant, school feeding programme and the 
Livelihoods Empowerment against Poverty Programme 
(LEAP) put in place to help reduce the levels of food in- 
security, malnutrition and poverty in targeted communi- 
ties and ensure maximum benefits to children due to 
their vulnerability [8]. The contributions of these ap- 
proaches to the reduction of child malnutrition are how- 
ever yet to be confirmed. 

Twenty-eight per cent of children under five in Ghana 
are suffering from stunted growth [7]. Though there has 
been a reduction from the 2003 figure of 29.9% [7], the 
current rate is still high. Despite the high level of stunt- 
ing, many nutrition actions have not addressed child 



malnutrition in a broader way. A number of studies have 
identified factors which put children at risk of malnutri- 
tion [7,10,11]. 

A few studies have been conducted on stunting using 
both community level and national data in Ghana [12,13]. 
However, there is a paucity of literature on the correlates 
of stunting based on nationally representative data set in 
the country. This paper, therefore, examines the correlates 
of stunting among children in Ghana using data from the 
2008 Demographic and Health Survey. 

Conceptual framework 

There are several models to explain the determinants of 
child health. For the purpose of this paper, however, the 
conceptual hierarchical framework for analysing deter- 
minants of nutritional status developed by Hien and 
Hoa [14] was adapted (see Figure 1). It was developed to 
explain child malnutrition in areas with high prevalence 
of child malnutrition especially in developing countries. 
The proponents postulate that once a child lives in a so- 
ciety, changes in the society will affect the child's nutri- 
tional status directly or indirectly through his or her 
socio-demographic, environmental, maternal and indi- 
vidual factors. 

This framework provides a way of understanding how 
the different factors affecting child malnutrition are 
linked. It shows how the distal factors act through the 



Distal factors 

(Socio economic 
factors) 



Region 
Ethnicity 
Mother's 
education 
Weakh status 



Intermediate Factors 

(Environmental Factors) 

• Household size 

• Kind of latrine 

• Source of drinking 
water 

(Maternal Factors) 

• Mother's age at 
birth 

• Number of 
children 



Proximal factors 

(Individual factors) 

Child health status 
(diarrhoea) 

• Timing of 
breastfeeding 



Age and 
Sex 



Nutritional Status 



Source: Adapted from Hein and Hoa (2009) 
Figure 1 Conceptual framework. 
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intermediate and proximal factors to affect a child's nu- 
tritional status. It brings out larger concepts that inter- 
relate to bring an outcome. Under each larger concept 
are specific variables that could be measured to achieve 
the purpose of the study. The variables used for the 
study were region, child's age, household size, source of 
drinking water, kind of latrine, ethnicity, mother's level 
of education, age, number of children, wealth status, 
child's health status and timing of breastfeeding. 

Methods 

The paper uses data from the children recode file of the 
2008 Demographic and Health Survey, a nationally repre- 
sentative cross sectional survey conducted in Ghana. The 
data for this study were requested online from the Demo- 
graphic and Health Survey website. An approval was given 
to download the data. The Ghana Health Service Ethical 
Review Committee in Accra gave ethical approval for the 
study protocol. The STATA data file of the children re- 
code file was downloaded for the study. 

The survey was conducted with a sample of more than 
12,000 households chosen nationally. A two-stage sam- 
ple design was used with the first stage involving choos- 
ing sample points or clusters from a restructured master 
sampling frame created from the 2000 Ghana Population 
and Housing Census. In all 412 clusters were chosen 
from the master sampling frame. 

The second stage of the assortment involved the sys- 
tematic sampling of 30 of the households scheduled in 
each cluster. Finally a sample of 12,323 households was 
selected for the survey. With the Household Question- 
naire, each household selected for the GDHS was eli- 
gible for interview. Height and weight measurements of 
children under the age of five years were taken in the 
households selected for the individual interview. 

The number of occupied households successfully 
interviewed was 11,778, yielding a household response 
rate of 99 percent. In the households selected for indi- 
vidual interview in the survey, a total of 5,096 eligible 
women were identified; interviews were completed with 
4,916 of these women, yielding a response rate of 97 per- 
cent. In the same households, a total of 4,769 eligible 
men were identified and interviews were completed with 
4,568 of these men, yielding a response rate of 96 per- 
cent [7]. There were 2,912 children under age five in the 
GDHS households of which 87% had their applicable 
height and weight measurement obtained [7]. Data on 
the nutritional status of children were collected by 
measuring the height and weight of all children under 
six years of age. A lightweight, electronic seca scales 
with a digital screen, designed and manufactured under 
the guidance of the United Nations Children's Fund 
(UNICEF) was used to collect the data on weight, while 



a measuring board produced by Shorr Productions was 
also used to obtain the height of the children [7] . 

Children under 2 years of age were measured lying 
down on the board while those above 2 years were mea- 
sured standing. Collected data were entered using CSPro, 
a programme specially developed for use in DHS surveys 
[7]. All data were entered twice for 100 percent verifica- 
tion. A total of 2379 children under five years who had 
valid anthropometric data were used for the study. 

In the DHS data, a z-score is given for the child's height 
relative to the age. It is defined as the number of standard 
deviation units from the median height among children at 
that age in an international reference population. Stunting 
is defined as a z-score lower than -2. The anthropometric 
data were made up of z-scores of the children's height-for- 
age, weight-for-height and weight-for-age. The z-score 
was divide by 100 to get a single digit. For stunting, chil- 
dren with z-score of -201 to -599 for height-for-age 
were considered stunted and those with z-score of -199 
to -592 were considered to be stunted. 

The dependent variable for this study was stunting. 
Stunting was coded into 1 stunted and 0 not stunted. 
Region, place of residence, child's age, household size, 
source of drinking water, kind of latrine, ethnicity, and 
mother's level of education, wealth and marital status 
were the independent variables. STATA version 11 was 
used to recode the dependent and independent variables. 
Age in months was group into less than 6 months, 6-11, 
12-23, 24-35, 36-47 and 48-59. Educational level was 
put into four categories; no education, primary level, 
middle or Junior Secondary School level and Senior Sec- 
ondary School or higher education. Marital status was di- 
vided into three categories: never married, married or 
living together with a man and divorced or widowed. 
Region of residence was made up of the ten regions of 
Ghana including Ashanti, Western, Eastern, Volta, 
Northern, Brong Ahafo, Central, Greater Accra, Upper 
East and Upper West Regions. The place of residence 
was divided into urban and rural. Ethnicity was receded 
into five ethnic groups namely Akan, Ga/Dangme, Ewe, 
Mole-Dagbani, and Others. Child's age was recoded into 
less than six months, 6-23 months and 24-59 months 
based on the literature. Sex of child was divided into 
male and female. Wealth status was divided into five 
categories namely poorest, poorer, middle, richer and 
richest. The household size of the children was recoded 
into 1-4, 5-8, 9 and above based on the literature. The 
source of drinking water was recoded into four categor- 
ies including pipe, well, spring or river or rainwater and 
tanker or bottle or sachet water. Type of toilet facility 
was also recoded into water closet, pit latrine and bush 
or no facility. The dataset was reorganised by dropping 
and keeping some of the variables to suit the objectives 
of the study. Descriptive statistics was used to describe 
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the variables of the study. Binary logistic regression was 
used to examine the determinants of stunting. Binary lo- 
gistic regression was used because the dependent vari- 
able is dichotomous. Three stepwise models were 
constructed for the study, based on the categorisation of 
the independent variables into distal, intermediate and 
proximal factors. Model one looked at the child's age, 
sex, region, ethnicity, mother's level of education and 
wealth status. The second model was fitted to assess 
how the variables in the first model would react when 
the intermediate variables including household size, 
number of children and mother's age are added. Model 
three was fitted to examine the effects of proximal fac- 
tors such as incidence of diarrhoea on stunting among 
children. This technique was informed by the concep- 
tual framework for the study. To ensure that variables 
were not co-linear, we run correlation analysis for vari- 
ables for which we suspected some correlation such as 
region and ethnicity. The results showed weak and non- 
significant correlation (data not shown). 

Results 

Background characteristics of children 

The background characteristics of children whose an- 
thropometric data were taken during the survey are pre- 
sented in Table 1. The proportion of stunting among the 
children was 27.5 per cent. Twenty one percent of the 
children were aged 12-23 months while 20 percent were 
aged 48-59 months. More than 50 percent of the chil- 
dren were females and the rest were males. Twenty per- 
cent of the children were from Ashanti Region while 3 
percent were from the Upper West. The most dominant 
ethnic group of the children was Akan (48%) with 21 
percent of them being Mole-Dagbani. 

Thirty-five percent of the children had mothers with 
up to middle school education while 8 percent had 
mothers with secondary or higher education. About one 
in four of the children were from the poorest house- 
holds, whereas to 14 percent of children were from the 
richest households. Fifty-three percent of the children 
were from households with 5-8 members while 35 per- 
cent were from households with 1-4 members. The 
most common source of drinking water for the children 
was well water (44%) with 36 percent having access to 
piped water. Sixty-four percent of the children were 
from households that used pit latrine as their type of toi- 
let facility while nine percent were from households that 
used water closet as their toilet facility. 

Seventy-two percent of the children had mothers who 
had given birth to 1-4 children while 3 percent had 
mothers who had given birth to 9-14 children. Forty 
nine per cent of the children had mothers aged 25-34 
years while 3 percent had mothers aged 45 and above. 
More than half of the children were breastfed less than 



an hour after birth compared to less than one percent of 
those who were breastfed 6-14 days after birth. Twenty 
one percent of the children had had diarrhoea two 
weeks before the survey. 

Multivariate analysis 

Logistic regression was used to further analyse the deter- 
minants of stunting with three stepwise models. In 
Model 1 distal factors were used to estimate their effect 
on stunting. Model 2 shows the relationship between 
distal and intermediate factors and stunting and model 
three is used to estimate the combined effects of distal, 
intermediate and proximal factors on stunting. The lo- 
gistic regression results of the determinants of stunting 
are presented in Table 2. 

There was a significant relationship between age of 
child and stunting. For instance, in model 1, children 
aged 36-47 months were 10.4 times more likely to be 
stunted compared to those aged less than six months 
(.001). The effects of age increased to 11.4 times com- 
pared to the reference (.001) with the addition of inter- 
mediate factors in model 2 (see Table 2). There was a 
significant relationship between household wealth and 
stunting among children. For instance, children belong- 
ing to richer households were 0.43 times less likely to 
experience stunting compared to the poorest (p < .001). 
This effect was consistent across all the three models 
(see Table 2). With the addition of intermediate and 
proximal factors in models 2 and 3 respectively, the ef- 
fect between ethnicity and stunting became significant 
with Ewes being less likely to be stunted compared to 
Akans (OR = 0.55, p < .05). There was a significant rela- 
tionship between region and stunting with children from 
the Eastern Region more likely to be stunted compared 
to those from the Western Region (OR = 1.7, p < 0.05) in 
model 1. The same effect was observed after the 
addition of the intermediate factors in model 2 (see 
Table 2). Mother's age was significantly related to stunt- 
ing among children. The results show that children 
whose mother's were aged 25-34 years were less likely 
to be stunted compared to those whose mothers were 
aged 15-24 years. The effect of mother's age on stunting 
remained the same after the addition of the proximal 
factor in model 3. A significant relationship was ob- 
served between number of children and stunting among 
children. For instance, it was observed that children 
whose mothers had 5-8 children were more likely to be 
stunted compared to those whose mothers had 1-4 chil- 
dren (OR = 1.3, p< 0.05). 

Discussion 

The study sought to examine the correlates of stunting 
among under 5 children in Ghana using the conceptual 
hierarchical framework for analysing determinants of 
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Table 1 Background characteristics of children Table 1 Background characteristics of children (Continued) 



Variable 


Category 


Percent 


5-8 25.0 


Proportion of stunted children 


NA 


27.5 


9-14 34 


Age (N = 2325) 


Less than 6 months 


8.8 


Mother's age (N = 2345) 1 5-24 22.1 




6-1 1 months 


114 


25-34 49.0 




12-23 months 


214 


35-44 25.6 




24-35 months 


19.3 


45 and above 3.3 




36-47 months 


18.8 


Timing of breastfeeding (N = 2323) <1 hour 53.4 




48-59 months 


20.5 


1 hour 1 1 .7 


Sex 01 child (N = 


Females 


50.8 


2"=^ - 23^'^ hour 18.2 




Males 


49.2 


< 6 days 16.0 


Region (N-2325) 


Western 
Central 


9.3 
9.1 


6* - 14* day 0.7 

II ii^iucri iL-t: \J\ i_tiai 1 1 lutro \IN — ajjJjA) i Cj zJu.j 




Greater Accra 


11.5 


No 79.1 




Volta 


9.1 


Source: Computed from 2008 GDHS dataset. 




Eastern 


8.2 






Ashanti 


19.7 


nutritional status developed by Hien & Hoa [14]. The 




findings of the study suggest that some distal, proximal, 




Brong Ahafo 


10.5 


and intermediate factors are significantly associated with 




Northern 


15.2 


stunting among under 5 children in Ghana. We discuss 




Upper East 


4.8 


the correlates of stunting among under 5 children ac- 




Upper West 


2.6 


cording to the concepts used in the framework. 


Ethnicity (N = 2230) 


Akan 


47.9 




Ga/Dangme 


5.0 


Distal factors 




Ethnicity plays a significant role in stunting among chil- 




Ewe 


13.3 


dren under 5. The study observed some variations in 




Mole-dagbani 


214 


stunting among ethnic groups, with children from the 




Others 


124 


Ewe ethnic group been less likely to be stunted com- 


Mother's Educational level 


No education 


32.9 


pared to Akans. Our study corrobrates the findings of 


(.IN — ZJZ3j 


Primary 


24.3 


Badasu [15] and Gyimah [16] who have reported that 


Middle/JHS 


34.9 


there are variations in stunting among ethnic groups in 




Ghana. These variations could be attributed to the fact 




Secondary and above 


7.9 


that some ethnic groups in Ghana have beliefs which 


Wealth Status (N = 2325) 


Poorest 


25.6 


prevent pregnant women and infants from eating some 




Poorer 


22.9 


foods. These foods may contain some nutritional ele- 




Middle 


17.8 


ments needed for the optimal growth and development 




Richer 


19.5 


nr tnp fnilfi 




Richest 


14.2 


Resion of residence was significantlv related to stunting. 




For instance, it was observed that children from the East- 


Household size (N = 2325) 


1-4 


35.2 


ern Region were more likely to be stunted compared to 




5-8 


53.1 


those from the Western Region in model 1. The differ- 




9 and above 


11.7 


ences between region of residence and stunting could be 


Source of drinking water (N = 231 1) 


Pipe 


35.6 


due to the differences in values, beliefs, culture and condi- 


well 


43 .D 


tions that exist within each region or ethnic group [13]. 




Household wealth status was significantly correlated 




Spring/river/rainwater 


14.5 


with stunting among under 5 children in Ghana. We 




Tanker/bottle/sachet 


6.3 


observed a significant relationship between household 


Type of toilet facility (N = 2309) 


Water closet 


8.6 


wealth and stunting, with children from richer households 




Pit latrine 


63.6 


being less likely to suffer from stunting. This finding cor- 




Bush/no facility 


27.8 


roborates observation made in previous studies regarding 


Number of children (N = 2329) 


1-4 


71.6 


wealth status of child's household and stunting [17-19]. 






This relationship could be explained by the fact that rich 
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Table 2 Determinants of stunting 



Table 2 Determinants of stunting (Continued) 



Variable 


Model 1 


Model 2 


Model 3 


Distal factors 








Age in monttis 








Less than 6 (ref) 


1.00 


1.00 


1.00 


5-11 


2.73** 


2.74** 


2.59** 


12-23 


7.84** 


7.95*** 


7.84*** 


24-35 


9.89*** 


1 0.24*** 


10.11*** 


35-47 


10.42*** 


11.14*** 


11.10*** 


48-59 


9.27*** 


10.17*** 


10.18*** 


Sex 








Male 


1.00 


1.00 


1.00 


Female 


0.85 


0.84 


0.84 


Educational level 








No education (ref) 


1.00 


1.00 


1.00 


Primary 


1.31 


1.27 


1.28 


Middle/JHS 


1.13 


1.23 


1.14 


Secondary and above 


1.14 


1.14 


1.15 


Wealth Status 








Poorest (ref) 


1.00 


1.00 


1.00 


Poorer 


0.89 


0.89 


0.87 


Middle 


0.50** 


0.50** 


0.59** 


Richer 


043*** 


043*** 


043*** 


Richest 


0.29*** 


0.32*** 


0.32*** 


Ethnicity 








Akan (ref) 


1.00 


1.00 


1.00 


Ga/Dangme 


0.70 


0.70 


0.70 


Ewe 


0.57 


0.55** 


0.55** 


Mole-dagbani 


0.84 


0.83 


0.82 


Others 


0.99 


1.02 


1.03 


Region 
Western (ref) 


1.00 


1.00 


1.00 


Central 


1.55 


1.48 


1.48 


Greater Accra 


0.93 


0.88 


0.88 


Volta 


1.18 


1.19 


1.20 


Eastern 


1.67** 


1 .55** 


1.55 


Ashanti 


0.99 


0.97 


0.97 


Brong Ahafo 


0.77 


0.75 


0.75 


Northern 


1.22 


1.15 


1.14 


Upper East 


1.30 


1.28 


1.29 


Upper West 


0.72 


0.59 


0.58 


intermediate factors 


NA 






Household size 


NA 






1-4 (ref) 


NA 


1.00 


1.00 


5-8 


NA 


0.79 


0.79 


9+ 


NA 


0.98 


0.99 



Mother's age 
1 5-24 (ref) 
25-34 
35-44 

45 an above 

Number of children 

1 -4 (ref) 

5-8 

9-14 

Proximal factor 
Incidence of diarrhoea 
Yes 
No 



NA 
NA 
NA 
NA 

NA 
NA 
NA 



NA 
NA 



1.00 
0.72* 
0.55* 
0.54 

1.00 
1.33 
1.65 



NA 
NA 



1.00 
0.72* 
0.56* 
0.54 

1.00 
1.34* 



.00 
.10 



Source: Computed from 2008 GDHS dataset: •**p < 0.001 , **p < 0.05. 
P-values in parenthesis; ref = reference. 

people are able to afford good living conditions that may 
improve the child's health including nutrition [20]. 

Intermediate maternal factors 

Mother's age was found to play a significant role in pre- 
dicting stunting among children in Ghana. The results 
of the study is consistent with a previous study which re- 
vealed that mothers who give birth at very early age are 
likely to have children with low weight at birth [13]. For 
instance, children whose mothers were aged 25-34 years 
were less likely to be stunted compared to those aged 
15-24 years. This could be as a result of the fact that 
young mothers require adequate nutrition to fully grow 
into adults; thus, they struggle with their children over 
the little food the mother eats [14]. 

Number of children in household. We observed that 
children from households with 5-8 children were more 
likely to be stunted compared to those with 1-4 chil- 
dren. This could be due to the large level of consump- 
tion of resources in the household [10,21]. The findings 
of our study corroborates previous studies which have 
observed that children with many siblings are more 
likely to suffer from malnutrition [14,22]. 

Proximal 

Age of child was found to be a significant determinant of 
stunting with children aged 24 months and above being 
more likely to be stunted. This finding is consistent with 
previous studies which show that stunting is high among 
children of that age and this situation has been attrib- 
uted to the fact that these children have already been in- 
troduced to complementary feeding [7] . 

This study is limited by its cross-sectional nature and 
hence causal inferences cannot be made. However, the 
study has some compelling strengths. These include the 
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large sample size and the representativeness of the sam- 
ple which gave sufficient power and enhances its gener- 
alisability to other settings. 

Conclusion 

The proportion of stunting among children in Ghana is 
relatively low (27%) compared to that of the sub-region 
(42%). Stunting among children is influenced by distal, 
proximal and intermediate factors such as age, ethnicity, 
mother's age, number of children in household, wealth 
status, and region. To improve the nutritional status of 
children in Ghana, factors that are significantly corre- 
lated with stunting should be addressed. Firstly, the ef- 
fects of the distal factors like ethnicity and region of 
residence could be reduced by putting in place culturally 
appropriate interventions and policies to promote the 
consumption of nutritious foods which are not con- 
sumed by nursing mothers and their children. These in- 
terventions and policies should aim at changing peoples 
attitudes towards some of societal values, beliefs and cul- 
ture. Secondly, pro-poor policies should be implemented 
to reduce the effect of household wealth on stunting. 
Thirdly, programmes and policies aimed at delaying age 
at child birth and promoting small family sizes should 
be strengthened to minimise the effects of intermediate 
factors on stunting among under 5 children in Ghana. 
Finally, programmes aimed at promoting proper child 
feeding practices should be strengthened to reduce the 
effect of complimentary feeding on stunting among chil- 
dren under 5. 

Competing interests 

The authors declare that they have no competing interests. 
Authors' contributions 

EKIVID conceived the study, conducted data analysis and interpretation as 
well as drafted the first version of the manuscript. EA conducted some 
aspects of the data analysis and interpretation. EKIVID, EA and AKK revised 
the manuscript for important intellectual content and gave consent for the 
version to be published. All authors have read and approved the final 
manuscript. 

Acl<nowledgement 

The authors would like to thank IFC International for granting the permission 
to use the data. The authors would also like to express warm appreciation to 
all who have contributed in various ways towards the success of the 
Measure DHS data collection, particularly the U.S. Agency for International 
Development (USAID) which has been funding the Measure DHS project. 

Received; 13 August 2013 Accepted: 19 May 2014 
Published: 26 May 2014 

References 

1. Collins S, Dent N, Binns P, Bahwere P, Sadler K, Hallam A: Management of 
severe acute malnutrition in children. Lancet 2005, 368(9551):! 992-2000 

2. Schaible UE, Kaufmann SK: Malnutrition and infection: complex 
mechanisms and global impacts. Plos Med 2007, 4(5):1 15-1 17. 

3. United Nations Children's Fund: Adolesence an age of opportunitj/. New York: 
UNICEF:2011. 

4. Gulati KJ: Child malnutrition: trends and issues. Anthropologist 2010, 
12(2):131-140 



5. Hasnain SF, Hashmi SK: Consanguinity among the risk factors for 
underweight in children under five: a study from Rural Sindh. J Ayub Med 
Coll Abbottabad 2009, 21 (3):8-l 2. 

6. Notes H: World Hunger and Poverty Facts and Statistics. Washington, DC: 
World Hunger Education Service; 201 1. 

7. Ghana Statistical Service (GSS), Noguchi Memorial Institute for Medical 
Research (NMIMR), & ICE Macro: Ghana Demographic and Health Survey 
2008. Calverton, Maryland: GSS, NMIMR, and ORC Macro; 2009. 

8. United Nations: The Millennium Development Goals Report New York: UN; 
201 0 

9. Bryce J, Coitinho D, Darnton-Hill I, Pelletier D, Pinstrup-Andersen P: Maternal 
and child undernutrition: effective action at national level. Lancet 2008, 
371(961 1):510-526. 

10. Giroux CS: Child stunting across schooling and fertility transitions: 
evidence from Sub-Saharan Africa. Demogr Health Res 2008, 57(4):2-5. 

1 1 . Wamani H, Astrom AN, Peterson S, Tumwine IK, Tylleskar T: Predictors of 
poor anthropometric status among children under 2 years of age in 
rural Uganda. Public Health Utr 2006, 9(3):320-326. 

12. Nyarko LV: Determinants of Malnutrition in Children Less Than Five Years in 
the Bosomtwe District Ashanti, Ghana, Master's Thesis Kwame Nkrumah 
University of Science and Technology. 2008. Retrieved from 
http://dspaceknust.edu.gh/jspui/handle/123456789/82 on January 2011. 

13. Van de Poel E, Hosseinpoor AR, Jehu-Appiah C, Vega J, Speybroeck N: 
Malnutrition and the disproportionate burden on the poor: the case of 
Ghana. Int J Equity Health 2007, 6(21):345-378. 

14. Hein NN, Hoa NN: Nutritional status and determinants of malnutrition in 
children under three years of age in Nghean Vietnam. Pak J Nutr 2009, 
8(7):958-996. 

15. Badasu DM: Child care among Ewe migrants in Accra: cases of crisis. 

Inst Afr Stud Res Rev 2004, 16:17-37. New Series Supplement. 

16. Gyimah SO: Ethnicity and infant mortality in Sub-Saharan Africa: the case 
of Ghana. PSC Discussion Paper Series 2002, 1 6:1 0-1 1 . Available at: 
http://ir.lib.uwo.ca/pscpapers/vol 1 6/issl 0/1 /. 

17. Christiaensen L, Alderman H: Child malnutrition in Ethiopia: can maternal 
knowledge augment the role of income? Fcon Dev Cult Change 2004, 
52(2):287-312. 

1 8. Girma W, Genebo T: Determinants of nutritional status of women and 
children in Ethiopia. ORC Macro: Calverton, Maryland, USA; 2002. 

19. Glewwe P, Koch S, Nguyen BL: Child nutrition, economic growth, and the 
provision of healthcare services in Vietnam in the 1990s. World Bank Working 
Paper; 2002. February. 

20. Obeng C: Impart of childhood poverty on health and development. 
Healty Generations 2003, 4(1):1-12 

21 . Adewara OS, Visser M: Use of anthropometric measure to analyse how 
sources of water and sanitation affects children's health in Nigeria. 
Enivronment for Development discussion papers series 201 1 , 11 (2). 

22. Cleland J, Bernstein S, Ezeh A, Faundes A, Glasier A, Innis J: Family 
planning: the unfinished agenda. Lancet 2006, 368(9549):1810-1827. 



doi:1 0.1 1 86/1 471 -2458-1 4-504 

Cite this article as: Darteh et al:. Correlates of stunting among children 
in Ghana. BMC Public Health 2014 1 4504. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www.biomedcentral.com/submit 



o 



BioMed Central 



